Acetate causes endothelium-independent increases in cyclic AMP in rat caudal artery.
The mechanism of the vasorelaxant action of acetate is unknown. Because cyclic nucleotides have been linked to vasorelaxation in vascular smooth muscle, we studied the effects of acetate on tissue adenosine 3',5'-cyclic monophosphate (cAMP) and guanosine 3',5'-cyclic monophosphate (cGMP) levels in rat caudal artery. Acetate (4 mM) induced an increase in tissue cAMP levels (control: 5.1 +/- 0.67, acetate: 7.1 +/- 0.97 pmol/mg protein, P less than 0.05), with the increase noted as early as 15-30 s after acetate exposure, and peaking at 60 s. The time course of the cAMP response was compatible with the vasorelaxant effect of acetate against an arginine vasopressin (AVP, 2 X 10(-9) M) contraction. Both the increase in cAMP and the vasorelaxant effect were completely blocked by 10(-3) M 4,4'-diisothiocyanostilbene-2,2'-disulfonic acid (DIDS). Acetate increased cAMP levels in 3-isobutyl-1-methylxanthine (IBMX)-treated tissue with an effective concentration producing 50% of the maximum response (EC50) of 1.5 mM, similar to the relaxant EC50 (without IBMX) of 2.2 mM against an AVP contraction. In other experiments, the effect of acetate on cAMP was shown to be independent of endothelium. In contrast, acetate had no effect on tissue cGMP levels, whether the endothelium was present or absent. The results suggest that acetate causes an increase in tissue cAMP levels that is not dependent on presence of a functioning endothelium. The changes in cAMP may be contributory to the vasorelaxant effect of acetate in the caudal artery.